We report the photometry of a peculiar SU UMa-type dwarf nova -ER UMa for ten nights during 1998 December and 1999 March covering a complete rise to the supermaximum and a normal outburst cycle. Superhumps have been found during the rise to the superoutburst. A negative superhump appeared in Dec.22 light curve, while the superhump on the next night became positive and had large amplitude and distinct waveform from that of the previous night. In the normal outburst we captured, superhumps with larger or smaller amplitudes seem to always exist, although it is not necessarily true for every normal outburst. These results show great resemblance with V1159 Ori (Patterson et al. 1995) . It is more likely that superhumps occasionally exist at essentially all phases of the eruption cycles of ER UMa stars, which should be considered in modeling.
Introduction
As a member of the ER UMa stars or RZ LMi stars, a small subgroup of SU UMa type dwarf novae, ER Ursae Majoris (= PG 0913+521) has received intensive attention. The history of studies for this star was described by Kato et al. (1998) .
Recent photometry Kunjaya 1995, Robertson et al. 1995) revealed that this star shows the supercycle with a period of 43 d in which the superoutburst lasts about 20 d and the normal outburst with a period of four days. These authors detected the superhumps with periods of 0.06549-0.06573 days during superoutburst. But no clear evidence of periodic hump with an amplitude larger than 0.05 mag was found during normal outburst. Subsequent observation revealed the existence of large-amplitude superhump during the earliest stage of superoutbursts (Kato et al. 1996) .
Based on the thermal-tidal instability model for SU UMa-type dwarf novae, Osaki (1995) reproduced the light curves of ER UMa by increasing mass transfer rate up to
4×10
16 g s −1 .
It is rather late to establish the orbital period of ER UMa. Thorstensen et al. (1997) obtained a precise orbital period of 0.06366 d (91.67 min) based on emission line radial velocities, which provides a good condition to study in detail the variations of superhump in both super-and normal-cycles.
In this letter, we report the superhump behavior during the rise to a supermaximum and during a normal outburst.
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Observation
We observed ER UMa for 44 hr over 10 nights in 1998 December and 1999 March, when the star was in a rise to its superoutburst maximum and a normal outburst respectively, using a TEK1024 CCD camera attached to the Cassegrain focus of the 1.0 m reflector at Yunnan Observatory. A total of 629 useful object frames were obtained through V filter.
The exposure times are rather long, in order to assure enough signal to noise ratio even if brightness of the star drops to its minimum. The journal of the observations is summarized in Table 1 .
EDITOR: PLACE TABLE 1 HERE.
After bias subtraction and flat-fielding, we removed the sky background and measured magnitudes of ER UMa and four secondary photometric standards (number 2, 3, 4, and 10 in the finding chart of Henden and Honeycutt 1995) so that could find the best comparison star. No variability has been detected in the differential magnitudes between number 4 and 10 (0.004 mag standard deviation) in the several-hour-observation runs, while number 2 faded by 0.1 mag in a four-hour run. We, therefore, selected number 4 as the comparison star in this study, which is 2 ′ 15.5 ′′ southeast of ER UMa. In our differential light curves, the zero point is V = 14.2 mag and error bars for each point are, in general, less than ±0.017 mag.
The AAVSO light curve (Mattei, private communication) for the system around the times of our observations is shown in Fig.1 , which indicates that a rise to the superoutburst maximum and a normal outburst have been caught.
EDITOR: PLACE FIGURE 1 HERE.
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Superhumps during the rise to a supermaximum
Our observation in 1998 December began shortly before the minimum followed by a superoutburst and ended near the supermaximum (Fig.2) . At some time on December 21, the star fell into its minimum brightness. Therefore this outburst has full amplitude of nearly 3 mag. The average rising rate is about 2.5 mag/d during Dec.21-22.
EDITOR: PLACE FIGURE 2 HERE.
The daily light curves given in Fig.3 show periodic modulations and are very different from each other in period, amplitude and waveform, which prevents us from combining them to do periodic analysis. We had to do separately for daily time series at some sacrifice of accuracy.
ER UMa was in the decline stage of a short outburst before the superoutburst on Dec.20 and showed in its light curve an unknown origin, periodic modulation with an amplitude of about 0.1 mag. Next short time series represents the early rising stage of the superoutburst. Although we have not enough data to detect any period, periodic double-humps with unequal amplitudes of ∼0.3 and ∼0.2 mag can be seen clearly.
EDITOR: PLACE FIGURE 3 HERE.
Evident superhump appeared in December 22 light curve with a period of 0.0589 d±0.0007 d and gradually enhance its amplitude from 0.04 mag to 0.13 mag ( Table 1 ).
The period is 7.5% less than the orbit period, and thus the superhump is negative. On December 23, ER UMa was nearing its supermaximum. The superhump had changed to positive one with a period of 0.0654 d±0.0005 d, 2.8% larger than the orbit period. The light curve reveals the superhump in the maximum stage to have larger amplitude from 0.21 to 0.25 mag (Table 1 ).
-6 -2.2. Superhumps in the normal outburst The period is 0.88% -2.6% longer than the orbital period. To our knowledge, nothing other than superhumps can satisfy these features.
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Discussion
Although we observed ER UMa for only ten nights, a complete rise to the supermaximum was caught and a normal outburst was covered. The light curves show the following features: 1) The superhump occurred during the rise to the superoutburst. 2) A negative superhump with only 0.07 mag amplitude appeared in December 22 light curve, while the superhump on the next night was positive and had the larger amplitude of 0.24 mag and a different waveform from that of the preceding night. and 3) In the normal outburst we captured, the superhumps with larger or smaller amplitudes seem to always exist, although it is not necessarily true for every normal outburst.
These results show great resemblance with V1159 Ori (Patterson et al. 1995 ) whose light curve shows the superhump persisting far beyond the end of the superoutburst and the negative superhump appearing on two occasions. It is more likely that superhumps occasionally exist at essentially all phases of the eruption cycles of ER UMa stars.
The superhump phenomenon is now well understood to be the signature of an eccentric, precession disk (see Whitehurst 1988 , Hirose, Osaki 1990 ). The thermal-tidal instability model (Osaki 1989) for SU UMa stars has successfully interpreted not only both normal and superoutburst behaviors but also superhump phenomenon occurring during superoutburst.
In this model, the supercycle begins with a compact disk. The thermal instability produces the quasi-periodic, normal outburst, but the accretion mass in each normal outburst is less than the mass transferred from the secondary. With gradually building up of both mass and angular momentum in the disk, its radius expands with successive outburst until it eventually exceeds the critical radius for 3:1 resonance. The tidal instability leads to produce an eccentric disk. Enhanced tidal torque of the eccentric disk efficiently removes angular momentum from the disk. The last normal outburst is carried into a superoutburst.
The eccentric disk exhibits a slow prograde precession, and a beat between the precession -8 -of the disk and the orbital motion of the binary is observed as a superhump. After the end of the superoutburst, the disk returns to the starting compact state. Based on this model and adopted a mass-transfer rate a factor of ten higher than that expected in the standard CV evolution theory, Osaki (1995) reproduced the light curve of ER UMa.
If we accept the fact that ER UMa (and V1159 Ori) shows superhumps at all the phases in its eruption cycle, the disk in this star must be always eccentric and precessing. In other words, the tidal torque of the eccentric disk is not strong enough to return the disk to the initial compact state. It will arouse two questions: First, what triggers the superoutburst,
i.e. what mechanism causes the fast growth of tidal instability or sudden increase in the viscosity (as assumed in Murray (1998)'s simulation)? Second, if we take R 0 ∼ R crit in a simulation similar to that in Osaki (1995) , where R 0 and R crit stand for the disk radius at the end of superoutburst and the critical disk radius for 3:1 resonance respectively, it can be inferred that the light curve of ER UMa might be reproduced with a lower mass-transfer rate. Even if so, we can not determine without concrete computation whether the value of mass-transfer rate is consistent with the well-known suggestion in which ER UMa and the other very short recurrence time systems haveṀ in the vicinity of the critical mass-transfer rate given in the disk instability model and separating the nova-like systems from dwarf nova systems.
Another interesting problem is the explanation of the negative superhump. Patterson et al. (1993 Patterson et al. ( , 1997 proposed that this was the signature of the precessional motion of a tilted disk. They hypothesized that the accretion disk was simultaneously eccentric and tilted.
The prograde precession of the disk's major axis gives rise to the positive superhump signal, while the retrograde precession of the disk's line of modes is responsible for the negative one. A fluid disk in a binary potential is subject to both eccentric and tilt instabilities at the 3:1 resonance (Lubow 1992) . Although the three-dimensional numerical simulation by -9 -Murray and Armitage (1998) shows that the tidal inclination instability in an accretion disk is too weak to produce a significant tilt in the high state, there seems to remain room for investigating this mechanism.
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